Europaisches Patentamt 
@ @))) European Patent Office 

Office europeen dee brevets (fi) Publication number: 0 422 570 B1 




© EUROPEAN PATENT SPECIFICATION 

@ Date of publication of patent specification : © Int. CI. 6 : G03F 7/027, G03F 7/029, 

27.12.95 Bulletin 95/52 G03F 7/075 

@ Application number : 90119287.2 
(§) Date of filing: 08.10.90 



@> Ultraviolet light sensitive photoinitiator compositions, use thereof and radiation sensitive 
compositions 



Priority : 10.10.89 US 419047 



@ Date of publication of application : 
17.04.91 Bulletin 91/16 



@ Publication of the grant of the patent : 
27.12.95 Bulletin 95/52 



@ Designated Contracting States : 
DE FR GB 



(56) References cited : 
EP-A- 0 152 377 
EP-A- 0 279 210 
GB-A- 2 014 144 
IEEE TRANSACTIONS ON COM- 
PONENTS, HYBRlDS r AND MANUFACTURING 
vol. 11, no. 4, November 1988, NEW YORK US 
pages 611 - 617; M. CAGAN and D. RIDLEY: "A 
Photo-Patternable Stress Relief Material for 
Plastic Packaged Integrated Circuits" 



73) Proprietor : International Business Machines 
Corporation 
Old Orchard Road 
Armonk, N.Y. 10504 (US) 



CM 
CM 



til 



@ Inventor : Babich, Edward Darko 
23 Mc Kesson Hill Road 
Chappaqua, N.Y. 10514 (US) 
Inventor : Geiorme, Jeffrey Donald 
30 Hemingway Street 
Plainville, Conn. 06062 (US) 
Inventor : Hatzakis, Michael 
12 Hunting Ridge Place 
Chappaqua, N.Y. 10514 (US) 
Inventor : Shaw, Jane Margaret 
336 Wilton Road West 
Ridgefield, Conn. 06877 (US) 
Inventor : Stewart, Kevin Jay 
10 Avon Road 

Lake Peekskill, N.Y. 10537 (US) 
Inventor : Wrtman, David Frank 
75 Summit Place 
Pleasantville, N.Y. 10570 (US) 

@ Representative : Schafer, Wolfgang, Dipl.-lng. 
IBM Deutschland 
I nf orm a tionssy steme GmbH 
Patentwesen und Urheberrecht 
D-70548 Stuttgart (DE) 



Note : Within nine months from the publication of the mention of the grant of the European patent, any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement It shall not be deemed to have been 
filed unto the opposition fee has been paid (Art. 99(1) European patent convention). 



Jouvo, 18, rue SainKDenb, 75001 PARIS 



EP 0422 570 B1 



Description 

The present invention is concerned with ultraviolet sensitive photoinitiator composition. The compositions 
of the present invention are especially useful for promoting cationic polymerizations. In particular, the compo- 
5 sitions of the present invention find particular applicability in the formation of patterns of photoresists employ- 
ing imagewise exposure with ultraviolet light The compositions of the present invention exhibit increased pho- 
tospeed. Also the photoinitiator compositions of the present invention are useful for initiating the polymerization 
of a wide variety of cationic polymerizable monomers and polymers. 

Various compounds have been suggested as photo initiators for photochemically induced cationic polymer- 
10 izations of such materials as epoxy resins, cyclic ethers, cyclic esters, such as cyclic formals and cyclic acetals, 
polyvinyl acetals, phenoplasts, aminoplasts, lactones and silicones. 

Along these lines, see U.S. Patent 4, 161,478, "A Novel Photoinitiator of Cationic Polymerization: Prepa- 
ration and Characterization of Bis[4-(diphenylsulfonio)phenyl]suffide-Bis-Hexafluorophosphate", Journal of 
Polymer Science: Polymer Chemistry Edition, Vol. 22, p. 1789, 1980 John Wiley & Sons, Inc. 
15 Certain sulfonium and iodonium salts have been suggested as the initiators for such cationic polymeriza- 

tions. Additional discussions concerning these previously suggested sulfonium and iodonium salts can be 
found, for instance, in Pappas, et al., "Photoinitiation of Cationic Polymerization. Hi. Photosensitization of Di- 
phenyliodonium and Triphenylsulfonium Salts", Journal of Polymer Science: Polymer Chemistry Edition . Vol. 
22, pp. 77-84, 1984 John Wiley & Sons, Inc.; Crivello, et al., "Photoinitiated Cationic Polymerization with Tri- 
20 arylsulfonium Salts", Journal of Polymer Science: Polymer Chemistry Edition , Vol. 1 7, pp. 977-999, 1 979 John 
Wiley & Sons, Inc.; Crivello, et al., "Complex Triarylsulfonium Salt Photoinitiators. I. The Identification, Char- 
acterization, and Syntheses of a New Class of Triarylsulfonium Salt Photoinitiators", Journal of Polymer Sci- 
ence: Polymer Chemistry Edition , Vol. 18, pp. 2677-2695, 1980 John Wiley & Sons. Inc.; and Crivello, "Cationic 
Polymerization - Iodonium and Sulfonium Salt Photoinitiators", Advances in Polymer Science , Series #62, pp. 

25 1-48. 

Various photoinitiators are also discussed in U.S. patents 4.175,972; 4,442,197; 4,139,655; 4,400,541; 
4,197,174; 4,173,476; 4,069,055 and 4.299.938 and European patent applications 84/0094914 and 
84/0126712. 

Although various of the prior art onium salts are very efficient photoinitiators for a wide range of cationic 
30 polymerizable materials, such suffer from the deficiency that ultraviolet light absorption in the 300-400 nano- 
meter range is lacking. This range, however, represents an important range given off by mercury lamps. In 
order to render these onium salts usable in such ranges, it is necessary to add a photosensitizer that absorbs 
light in the 300-400 nanometer range to the onium salt Examples of previously suggested photosensitizers 
are perylene, anthracene and various alkyl derivatives of anthracene. 
35 Although these materials have been effective as photosensitizers, their use has been restricted because 
such are either unsoluble or exhibit only very limited solubility in common organic solvent This problem of sol- 
ubility precludes use of these photosensitizers in thin films (e.g. thickness < 10 microns) applications. 

The present invention provides for ultraviolet sensitive photoinitiator compositions that include photosen- 
sitizers which are not only extremely effective, but also exhibit high solubility in a variety of common organic 
40 solvents. 

In particular, the present invention is concerned with light sensitive photoinitiator compositions that are 
especially suitable for cationic polymerizations. The compositions of the present invention contain: 
at least one anthracene derivative represented by the formula: 



45 



50 



X 




wherein X is CH=CH2 or 

4CH 2 > n 0 4R) 

55 with R being selected from the group of H, 



2 
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R 



-Si — R 



II 



,111 



10 and n is an integer of 1 to 2; 

wherein each R», R n and R 1 " individually is selected from the group of alkyl, alkenyi, aryl, 



15 



-4— CH. 



R IV 
I 

-Si— R^ 



IV 



and 



5i-R' 



.VI 



.VI 



20 



25 



30 



wherein each R ,v , R v and R^ individually is selected from the group of alkyl, alkenyi and aryl; and 
wherein m is an integer of O to 4 and p is an integer of O to 4; 

B) an onium salt; and 

C) an organic solvent wherein the weight ratio of A:B is about 1:2 to about 1:10. 

In addition, the present invention is concerned with ultraviolet light sensitive compositions which contain: 

A) a cationically polymerizable material; 

B) an onium salt in an amount sufficient to cause polymerization of the cationically polymerizable material; 
and 

C) an anthracene derivative represented by the formula: 



35 




40 



wherein X is CH=CH 2 or -(CH 2 -)- n O -(-R) with R being selected from the group of H, 



i 

50 

wherein m, R 1 , R" and R m have the same meanings defined above, and n is an integer of 1 to 2; and wherein 
the weight ratio of B:C is about 1:2 to about 1:10. 

The present invention is also concerned with forming a pattern of a photoresist The process includes pro- 
viding on a substrate an uncured film of: 
55 1) a cation ic polymerizable material; 

2) an onium salt in an amount sufficient to cause polymerization of the cationic polymerizable material; 
and 

3) an anthracene derivative represented by the formula: 



3 



10 
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wherein X is CH=CH2 or -(-CH r )- n O-(-R) with R being selected from the group of H, 



J5 



R J 
I 

-<-CH 2 -)- ra -Si-R 
I 



II 



20 

wherein m, R 1 , R 11 and R" 1 have the same meanings defined above, and n is an integer of 1 to 2; and 
wherein the weight ratio of components 2: and 3 is about 1:2 to about 1:10 

The uncured film is imagewise exposed to ultraviolet light in a pattern to thereby cause cationic polymer- 
ization of the film in the exposed pattern. The photoresist is then developed by removing the unexposed portion 
25 of the film. 

Examples of radiation sensitive epoxy functionalized organosilicon glass resins are represented by the 
following formulae II and III: 



30 



II. 
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and 
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III. 
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Each R 1 . R 2 , R 3 , R 4 , R 5 , R e f R 7 , R 8 , R 9 , R™ R" and R 12 in the above formulae II and III are well-known 
and are typified by radicals usually associated with silicon-bonded organic groups and silcon-bonded hydrogen 
groups. Each R\ R 2 , R 3 , R 4 , R 5 , R fl , R 7 , R 8 , R 9 R 10 , R", and R 12 radical in the above formulae II and III is in- 
dividually selected from the group of hydrogen, monovalent hydrocarbon radicals, epoxy groups, mercapto rad- 
ical, and cyanoalkyi radicals. 

Each a is an integerfrom 0 to 12 and preferably 0-3. Z is an integerfrom 1 to 10 2 and preferably about 10 
to about 20. Each x is an integer from 0 to 2. 

In addition, the present invention is concerned with forming a pattern of a photoresist from the above or- 
ganosilicon compounds of formulae II and III. The process includes providing on a substrate an uncured film 
of an organosilicon material of formula II or III. Imagewise exposing the film to radiation such as electron-beam 
radiation to thereby cause polymerization of the film in the exposed pattern. The photoresist is then developed 
by removing the unexposed portion of the film. 

In accordance with the present invention, certain anthracene derivatives are employed in ultraviolet light 
sensitive photoinitiator compositions. These anthracene derivatives act to sensitize the compositions to ultra- 
violet light in the 300-400 nanometer range. In addition, the specific anthracene derivatives required by the 
present invention are readily soluble in a wide variety of common organic solvents. It is critical to the success 
of the present invention that the anthracene derivative employed be one or more compounds represented by 
the formula: 



40 




45 



wherein X is CH=CH 2 or -(-CH 2 -)- n O -<-R) with R being H or 



50 
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-Si— R 
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II 
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n being an integer of 1 to 2, and preferably 1 to 0; m being an integer of 0 to 4 and preferably 0; and 
wherein R', R« and R ,n individually is selected from the group of alkyl, alkenyl, aryl, 
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and 



I 



-Si— R V 



I 



4-0- 



-Si- 



wherein each R% R v and R 71 individually is selected from the group of alkyt, aikeny) and aryt and wherein 
p is an integer of 0 to 4 and preferably one. Preferably each R', R 11 and R m is an alkyl group and most preferably 
is methyl. 

Examples of suitable alkyl groups contain 1 to 6 carbon atoms and include methyl, ethyl, propyl, butyl and 
pentyl. 

Examples of alkenyl groups contain 2-6 carbon atoms and include ethylene, propylene, and butylene. 
Examples of aryl groups contain 6 to 14 carbon atoms and include phenyl, naphthyl and anthracyl. 
Specific anthracene derivatives suitable for use in the present invention are: 
9 - anthracene methanol; 

9 - vinyl anthracene and the t rim ethyl si loxy ether of 9 - anthracene methanol. 
The ultraviolet light sensitive photoinitiator compositions of the present invention also contain a radiation 
sensitive onium salt. 

Examples of suitable onium salts include aromatic onium salts of Group VI elements discussed in U.S. 
Patent 4,175,972, disclosure of which is incorporated herein by reference, and aromatic onium salts of Group 
Va elements discussed in U.S. Patent 4,069,055, disclosure of which is incorporated herein by reference. 

Aromatic Group Via onium salts include those represented by the formula: 

[(R) a (RW)oX] d lMQJ-<*J> 
where R is a monovalent aromatic organic radical, R 1 is a monovalent organic aliphatic radial selected from 
alkyl, cycloalkyi and substituted alkyl, R 2 is a polyvalent organic radical forming a heterocyclic or fused ring 
structure selected from aliphatic radicals and aromatic radicals, X is a Group Via element selected from sulfur, 
selenium, and tellurium, M is a metal or metalloid, Q is a halogen radical, a is a whole number equal to 0 to 3 
inclusive, b is a whole number equal to 0 to 2 inclusive, c is a whole number equal to 0 or 1, where the sum of 
a+b+c is a value equal to 3 or the valence of X, 

d=e-f 

f=valence of M and is an integer equal to from 2 to 7 inclusive, e is >f and is an integer having a value up to 
8. 

Radicals included by R are, for example, C (e - 14 ) aromatic hydrocarbon radicals such as phenyl, tolyl, naph- 
thyl, anthryl, and such radicals substituted with up to 1 to 4 monovalent radicals such as C (1 - 8) alkoxy, C (ra > 
alkyl, nitro, chioro, and hydroxy; arylacyl radicals such as benzyl and phenylacyl; aromatic heterocyclic radicals 
such as pyridyl and furfuryl. R 1 radicals include C (1 - 8) alkyl such as methyl and ethyl, substituted alkyl such 
as -C 2 H 4 OCH 3 , -CH 2 COOC2H5, -CH 2 COCH 3 , etc. R 2 radicals include such structures as: 
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10 




Complex anions included by M<V of Formula I are, for example, BF 4 -, PF e -, SbF r , FeCU-.SnCle 2 ", 
SbCI 6 -, BiCl 6 ~, AIF r 3 , GaCI 4 -, lnF 4 -, TiF r , ZrF e - f etc., where M is a metal such as Sb, Fe, Sn, Bi, Al, Ga, In, Ti, 
Zr, Sc, V, Cr, Mn, Cs, rare earth elements such as the lanthanides, for example, Ce, Pr, Nd, etc., actinides, 
such as Th, Pa, U, Np, etc. and metalloids such as B, P, and As. 
20 Group Via onium salts included by Formula I are, for example: 
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Aromatic group Va onium salts include those represented by the formula: 



jjR^R 1 )^ 2 )^ 



aw 



(e-f ) 



(2) 



50 where R is a monovalent aromatic organic radical selected from carbocyclic radicals and heterocyclic radicals, 
FT is a monovalent organic aliphatic radical selected from alkyl, alkoxy, cycioalkyl and substituted derivatives 
thereof, R 2 is a polyvalent organic radical forming an aromatic heterocyclic or fused ring structure with X 1 , X 1 
is a Group Va element selected from N, P, As, Sb, and Bi. M is a metaJ or metalloid, Q is a halogen radical, a 
is a whole number equal to 0 to 4 inclusive, b is a whole number equal to 0 to 2 inclusive, c is a whole number 

55 equal to 0 to 2 inclusive, and the sum of a+b+c is a value equal to 4 or the valence of X 1 , 

d=e-f 

f=valence of M and is an integer equal to from 2 to 7 inclusive, e is >f and is an integer having a value up to 
8. 
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Radicals included by R are, for example, C (ru) aromatic hydrocarbon radicals such as phenyl, toJyl, naph- 
thyl, anthryl and such radicals substituted with up to 1 to 4 monovalent radicals such as C (1 -8) alkoxy, C (1 - 8) 
alkyl, nitro, chloro, and hydroxy; arylacyi radicals such as phenyiacyl; arylalkyl radicals such as phenyl ethyl; 
aromatic heterocyclic radicals such as pyridyt and furf uryl; R 1 radicals include C (1 -e) alkyl, C^cycloalkyl, sub- 
5 stituted alkyl such as haloatkyl, for example, chloroethyl; alkoxy such as OCH 2 C c H 5 and OCH 3 ; alkoxyalkyl such 
as C3H4OCH3; alkylacyl such as -CH 2 COOC 2 H 6 ; ketoalkyl such as -CH 2 COCH 3 . 

Radicals included by R 2 are, for example: 



10 



15 



20 



25 




R* 



30 where Q' is selected from O, CH 2 , N, R, and S; Z is selected from -O-, -S- and 



35 



-N-, 



and R' is a monovalent radical selected from hydrogen and hydrocarbon. Complex anions included by MQ«- (aJ) are, 
for example, BF 4 -, PF r , AsF r , FeCI 4 °, SnCl e *", SbClr. Bid** , where M is more particularly a transition metal 
40 such as Sb, Fe, Sn, Bi, Al, Ga, In, Ti, Zr, Sc, V, Cr, Mn, and Co; rare earth elements such as the lanthanides, 
for example, Ce, Pr, and Nd; actinides such as Th, Pa, U, and Np; and metalloids such as B, P, and As. 

Anions which are slightly hydrolyzed. e.g. SbF 5 OH - are considered to be the full equivalent of the unhy- 
drolyzed form of the anion for the purposes of the present invention. 

The weight ratio of the anthracene derivative to the onium salt is usually about 1:2 to about 1:10 and pre- 
45 ferably about 1:4 to about 1 :5. 

In addition, the photoinitiator compositions usually include an organic solvent in order to facilitate a mixture 
of the components of the above compositions with a polymerizable composition for use of the initiator. 

Suitable organic solvents include monohydric saturated aliphatic alcohols such as methanol; ethanol, n- 
propanol, iso-propanol and n-butanol, aromatic hydrocarbons such as benzene, toluene and xylene; propylene 
so glycol monomethyl ether, propylene glycol monomethyl ether acetate, 2 methoxy ethanol and 2 methoxy ethyl- 
ether. 

The organic solvents are usually employed in amounts of about 30% to about 90% and preferably about 
60% to about 75% based upon the total weight of all of the components. 

The light sensitive compositions of the present invention are useful as photoinitiators for cationic polymer- 
55 izations such as polymerizations of epoxy polymers, phenoplast, aminoplast, polyvinyl acetals, lactones, cyclic 
ethers, and cyclic esters such as cyclic acetates and cyclic formals, and silicones. 

Typical examples of epoxy polymers include the epoxidized novolak polymers and the polyepoxides from 
halo-epoxy alkanes such as epichlorohydrin and a polynuclear dihydric phenol such as bisphenol A. Mixtures 

9 
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of epoxides can be used when desired. 

The epoxidized novolak polymers are commercially available and can be prepared by known methods by 
the reaction of a thermoplastic phenolic aldehyde of a phenol with a halo-epoxy alkane. The phenol can be a 
mononuclear or polynuclear phenol. Examples of mononuclear phenols have the formula: 

OH 



I 




*5 

wherein X, Y, and Re are hydrocarbons containing no more than about 12 carbon atoms. 

Hydrocarbon-substituted phenols having two available positions ortho or para to a phenolic hydroxy group 
for aldehyde condensation to provide polymers suitable for the preparation of epoxy novolaks include o- and 
p-cresols, o- and p-ethyl phenols, o- and p-isopropyl phenols, o- and p-tert-butyl phenols, o- and p-secbutyl 
phenols, o- and p-amyl phenols, o- and p-octyl phenols, o- and p-nonyl phenols, 2,5-xyienol, 3,4-xylenol, 2,5- 
diethyl phenol, 3,4-diethyl xylenol, 2 f 5-diisopropyl phenol, 4-methyl resorcinol, 4-ethyl resorcinol, 4-isopropyl 
resorcinol, 4-tert-butyi resorcinol, o- and p- benzyl phenol, o- and p-phenethyl phenols, o- and p-phenyl phe- 
nols, o- and p-tolyl phenols, o- and p-xylyl phenols, o- and p-cyclohexyl phenols, o- and p-cyclopentyl phenols, 
4-phenethyl resorcinol, 4-tolyl resorcinol, and 4-cydohexyi resorcinol. 

Various chloro-substituted phenols which can also be used in the preparation of phenol-aldehyde resins 
suitable for the preparation of the epoxy novolaks include o- and p-chloro-phenols, 2,5-dichloro-phenol, 2,3- 
dichloro-phenol, 3, 4-dichloro- phenol, 2-chloro-3-methyl-phenoi 2-chloro-5-methyi-phenol, 3-chloro-2-methyl- 
phenol, 5-chloro-2-methyl-phenol, 3-chloro-4-methyl- phenol, 4-chloro-3-methyl-phenol, 4-chloro-3-ethyl- 
phenol, 4-chloro-3-isopropyl-phenol, 3-chloro-4-phenyl-phenol, 3-chloro-4-chloro-phenyl-phenol, 3,5-di- 
chloro-4-methyl-phenol, 3,5-dichloro-5-methyl-phenol, 3, 5-dichloro-2-methyl- phenol, 2,3-dichloro-5-methyl- 
phenol, 2,5-dichloro-3-methyl-phenol, 3-chloro-4,5-di methyl-phenol, 4-chlon>3,4-dimethyl-phenol, 2-chloro- 
3,5-dimethyl-phenol, 5-chloro-2,3-dimethyt- phenol, 5-chloro-3,5-dimethyl-phenol, 2,3,5-trichloro-phenol, 
3,4,5-trichloro-phenol, 4-chloro-resorcinol, 4,5-dichloro-resorcinol, 4-chloro-5-methyl-resorcinol, 5-chlon>4- 
methyl-resorcinol. 

Typical phenols which have more than two positions ortho or para to a phenolic hydroxy group available 
for aldehyde condensation and which, by controlled aldehyde condensation, can also be used are: phenol, tri- 
cresol, 3,5-xylenol, m-ethyl and m-isopropyl phenols, m.m'-diethyi and diisopropyi phenols, m-butyl-phenols, 
m-amyl phenols, m-octyl phenols, m-nonyl phenols, resorcinol, 5-methyl-resorcinol, 5-ethyt resorcinol. Exam- 
ples of polynuclear dihydroxy phenols are those having the formula: 



(A)x (A x )y 



HO 



Ar — Rg — Ar 



OH 



wherein Ar is an aromatic divalent hydrocarbon such as naphthylene and, preferably, phenylene; Aand Ai which 
can be the same or different are alkyl radicals, preferably having from 1 to 4 carbon atoms, halogen atoms, 
i.e., fluorine, chlorine, bromine, and iodine, or alkoxy radicals, preferably having from 1 to 4 carbon atoms; x 
and y are integers having a value 0 to a maximum value corresponding to the number of hydrogen atoms on 
the aromatic radical (Ar) which can be replaced by substituents and Re is a bond between adjacent carbon 
atoms as in dihydroxydiphenyl or is a divalent radical including, for example: 
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II 
0 

-0-, -S-, -SO-, -SO r , and -S-S- 

and divalent hydrocarbon radicals, such as alkylene, alkylidene, cycloaliphatic, e.g., cycloalkylene and cy- 
cloalkylidene, halogenated, alkoxy or aryloxy substituted alkylene, alkylidene and cycloaliphatic radicals, as 
well as alkarylene and aromatic radicals including halogenated, alkyf , alkoxy or aryloxy substituted aromatic 
radicals and a ring fused to an Ar group; or R 8 can be polyalkoxy, or polysiloxy, or two or more alkylidene rad- 
icals separated by an aromatic ring, a tertiary amino group, an ether linkage, a carbonyl group or a sulfur con- 
taining group such as sulfoxide, and the like. 

Examples of specific dihydroxy polynuclear phenols include, among others, the bis-<hydroxyphenyl)al- 
kanes such as2,2'-bis-(4-hydroxyphenyl)propane f 2,4'-dihydroxydiphenylmethane, bis-(2-hydroxyphenyl)me- 
thane, bis- (4-hydroxyphenyl)methane, bis(4-hydroxy-2 f 6-dimethyl-3-methoxyphenyl)methane, 1,1'-bis-(4- 
hydroxyphenyl)ethane, 1.2'-bis-(4-hydroxyphenyl)ethane, 1,1'-bis-(4-hydroxy-2-chlorphenyl)ethane, 1,1'-bis- 
(3-methyl-4-hydroxyphenyl)ethane, 1,3'-bis-(3-methy1-4-hydroxyphenyl)propane, 2, 2'-bis-(3-phenyl-4- hy- 
droxy phenyl)propane, 2,2'-bis-(3-isopropyl^-hydroxyphenyi)propane, 2,2'-bis-(2-isopropyl-4-hydroxyphe- 
nyl)pentane. 2^'-bis-(4-hydroxyphenyl)heptane f bis-<4-hydroxyphenyl)phenylmethane, bis-(4-hydroxyphenyl)cy- 
clohexylmethane, l^'-bis-t^hydroxyphenylJ-l^'-bis-CphenylJpropane and 2^.bis-(4-hydroxyphenyl)-1-phenyl- 
propane; di(hydroxyphenyl)sulfones such as bis-(4-hydroxyphenyl)sulfone f 2,4'-dihydroxydiphenylsutfone, 5'-ch!o- 
ro-2,4'-dihydroxydiphenyl sulfone, and 5'-chloro-4,4'-dihydroxydiphenylsulfone; di(hydroxyphenyl)etriers such 
as bis-(4-hydroxyphenyl)ether, the 4,4'-, 4,2'-, 2,2'-, 2,3'-, dihydroxydiphenyl ethers, 4,4'-dihydroxy-2.6-dime- 
thyldiphenyl ether, bis-(4-hydroxy-3-isobutylphenyl)ether, bis-(4-hydroxy-3-isopropylphenyl)ether, bis-<4-hydroxy- 
3-chlorophenyl)ether, bis-(4-hydroxy-3-fluorophenyl) ether, bis-(4-hydroxy-3-brornophenyl)ether, bis-(4-hydroxy- 
naphthyl)ether, bis-(4-hydroxy-3-chloronaphthyl) ether, bis-(2-hydroxydiphenyl)ether, 4,4'-dihydroxy-2,6-di- 
methoxydiphenyl ether, and 4,4'-dihydroxy-2,5-diethoxydiphenyl ether. 

The preferred dihydric polynuclear phenols are represented by the formula: 




wherein A and are as previously defined, x and y have values from 0 to 4 inclusive and Re is a divalent satu- 
rated aliphatic hydrocarbon radical, particularly alkylene and alkylidene radicals having from 1 to 3 carbon 
atoms, and cycloalkylene radicals having up to and including 10 carbon atoms. The most preferred dihydric 
phenol is bisphenol A, i.e., 2,2'-bis(p-hydroxyphenyl)propane. 

As condensing agents, any aldehyde may be used which will condense with the particular phenol being 
used, including formaldehyde, acetaldehyde, propionaldehyde, butyraldehyde, heptaldehyde, cyclohexanone, 
methyl cyclohexanone, cyclopentanone, benzaldehyde, and nuclear alkyt-substituted benzaldehydes, such as 
toluic aldehyde, naphthaldehyde, f urfuraldehyde, glyoxal, acrolein, or compounds capable of engendering al- 
dehydes such as para-formaldehyde, hexamethylene tetramine. 

The aldehydes can also be used in the form of a solution, such as the commercially available formalin. 
The preferred aldehyde is formaldehyde. 

The halo-epoxy alkane can be represented by the formula: 
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5 X 



10 

wherein X is a halogen atom (e.g., chlorine, bromine, and the like), p is an integer from 1-8, each R 2 individually 
is hydrogen or alkyl group of up to 7 carbon atoms; wherein the number of carbon atoms in any epoxy alkyl 
group totals no more than 10 carbon atoms. 

15 While glycidyl ethers, such as derived from epichiorohydrin, are particularly preferred in the practice of 
this invention, the epoxy polymers containing epoxyalkoxy groups of a greater number of carbon atoms are 
also suitable. These are prepared by substituting for epichiorohydrin such representative corresponding chlor- 
ides or bromides of monohydroxy epoxyalkanes as 1-chloro-2,3-epoxybutane, 1-chloro-3,4-e poxy butane, 2- 
chloro-3,4-epoxybutane, 1-chloro-2-methyl-2 f 3-epoxypropane, 1-bromo-2,3-epoxypentane, 2-chloromethyl- 

20 1 ,2-epoxybutane, 1-bromo-4-methyi-3,4-epoxypentane t 1-bromo-4-ethyl-2,3-epoxypentane l 4-chloro-2- 
methyl-2,3-epoxypentane, 1-chloro-2,3-epoxyoctane, 1-chloro-2-methyl-2,3-epoxyoctane f or 1-chloro-2,3- 
epoxydecane. Although it is possible to use haioepoxyalkanes having a greater number of carbon atoms than 
indicated above, there is generally no advantage in using those having a total of more than 10 carbon atoms. 
In addition, the polyepoxides of halo epoxy alkane of the type discussed above and a polynuclear dihydric 

25 phenol of the type above can be employed. The preferred polyepoxides of this class being the polyepoxides 
of epichiorohydrin and bisphenol A. i.e., 2,2-bis(p-hydroxypheny1) propane. 

The initiator compositions of the present invention are especially suitable in polymerizations of organosi- 
licon resins and most particularly the polysilsesquioxane prepolymers such as those having terminal hydroxyl 
groups. Examples of such can be represented by the structural formula: 

30 

X. 




35 



40 



45 



50 




Each R and R 1 in the above formula are well-known and are typified by radicals usually associated with 
silicon-bonded organic groups and silicon-bonded hydroxyl groups. Each R and R, radical in the above formula 
is individually selected from the group of hydrogen, monovalent hydrocarbon radicals, halogenated monovalent 
55 hydrocarbon radicals, epoxy groups, mercapto radicals, and cyanoalkyl radicals. Thus, the radicals R and R 1 
may be alkyl, such as methyl, ethyl, propyl, butyl, and octyl; aryi radicals such as phenyl, tolyl, xylyl, and naph- 
thyl radicals, aralkyl radicals such as benzyl, and phenylethyf radicals; olef inically unsaturated monovalent hy- 
drocarbon radicals such as vinyl, allyl, cyclohexenyl radicals; cycloalkyl radicals such as cyclohexyl, cydohep- 
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tyl; halogenated monovalent hydrocarbon radicals such as dtchloropropyl, 1 ,1,1-trifluoropropyl, chlorophenyi, 
dibromophenyl, and chloromethyl; cyanoaikyi radicals such as cyanoethyl, and cyanopropyi. Preferably, the 
radicals represented by R and R 1 have less than eight carbon atoms and in particular it is preferred that R and 
R 1 be methyl, ethyl, or phenyl. 

Especially preferred organosilicon polymers are certain epoxy-f uncttonal organosilicon glass resins. Such 
have high glass transition temperatures, high contrast and sensitivity and increased resistance to oxygen re- 
active ion etching. 

Examples of such can be represented by the structural formulae II and III: 



II. 



Rl R 3 A 5 
CH 2 -CH-CH 2 -0— (p^-a-ji— ° j 1- <^ 



(jg>2-x o 

l x 




CH 2 -CH-CH 2 -0— ^H^)- a -Si — 0 Si— C*r-Si- 

(° r12 )2-^ 4 



R7 
| X 

-Si ( CH 2 ) a OCH 2 CH-CH 2 

<°3 8 >2-X 
R* 



Si ( CH 2 ) a OCH 2 CK-CH 2 

Z I , n 0 
(OR 10 )2-X 



and 



III. 



) — CH 2 CH 2 Si 
J>2 

>-CH 2 CH 2 SL 
Rl2 




Each R\ R 2 R3, R4 t rs R e R 7 R 8, R9 R io ( R ii and R i2 ln the above formulae II and III are well-known 
and are typified by radicals usually associated with silicon-bonded organic groups and silcon-bonded hydrogen 
groups. Each R 1 , R 2 , R 3 , R 4 , R 5 , R fl , R 7 t R a , R 9 , R 10 , R 11 , and R 12 radical in the above formulae II and III is in- 
dividually selected from the group of hydrogen, monovalent hydrocarbon radicals, epoxy groups, mercapto rad- 
ical, and cyanoaikyi radicals. Thus, the radicals R 1 through R 12 may be alkyl, such as methyl, ethyl, propyl, 
butyl, and octyl; aryl radicals such as phenyl, tolyl, xylyt, and naphthyl radicals, aralkyl radicals such as benzyl, 
and phenylethyi radicals; olef inically unsaturated monovalent hydrocarbon radicals such as vinyl, ailyl, cycle* 
hexenyi radicals; cycloalkyl radicals such as cyclohexyt, cycloheptyl; halogenated monovalent hydrocarbon 
radicals such as dichloropropyl, 1,1,1-trifluoropropyl, chlorophenyi, dibromophenyl, and chloromethyl; cya- 
noaikyi radicals such as cyanoethyl, and cyanopropyi. Preferably, the radicals represented by R 1 through R 12 
have less than eight carbon atoms and in particular it is preferred that R 1 through R 12 be methyl, ethyl, or phenyl. 

Each a is an integer from 0 to 12 and preferably 0-3. Z is an integer from 1 to 10 2 and preferably about 10 
to about 20. Each x is an integer from 0 to 2. 

The epoxy containing organosilicon glass resins represented by formula II above can be prepared by re- 
acting HO-SMerminated glass resins (Mb) with an excess of glycido containing mono- or polyfunctional aikoxy 
silicon compounds (lla) in solutions (-20% of solids, diglyme, for example) for about 17-24 hours at 70°C or 
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for 3 hours at 120°C. 



CH 2 -CH-CH 2 -0- ( -CH 2 ) a SiR X x ( OR 2 ) 3 - • 

\ / 
0 



(Ha) 



and 




(lib) 



The epoxy containing glass resins represented by formula III above can be prepared by reacting mono- 
functional chiorosilanes such as [2-(3-cyclohexeny1)ethyl]dimethylchlorosilane (Ilia) with HO-terminated glass 
resins (lib) in the presence of HCI acceptors (such as alkali metal carbonates including Na and K carbonates 
or organic trisubstituted amines including pyridine or triethyl amine) in excess of room temperature in ether 
solution (20%) according to the scheme: 
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(IHb) 

The product (Nib) from the above reaction is then epoxidized by reaction with 3-chloroperoxybenzoic acid. 

In cationic polymerizations, the onium salts are generally employed in amounts of about 0.5 to about 10% 
by weight and preferably about 4 to about 6% by weight based upon the material being polymerized. 

The cationic polymerizable compositions can also include conventional additives such as filter, plasticiz- 
ers, and diluents. 

When used as a lithographic material, the compositions of the present invention are applied to a desired 
substrate to provide films, generally about 1 to about 25 microns, such as by spraying, spinning, dipping, or 
any other known means of application of coating. Some suitable substrates include those used in the fabrication 
of semiconductor devices or integrated circuits which include wafers or chips overcoated with oxides and nitr- 
ides (silicon exide and/or silicon nitride for diffusion masks and passivation) and/or metals normally employed 
in the metallization steps for forming contacts and conductor patterns on the semiconductor chip. 

In addition, the materials of the present invention can be used in conjunction with those substrates em- 
ployed as chip carriers and including ceramic substrates and, especially, multilayer ceramic devices. Also in- 
cluded are dielectric substrates which can be thermoplastic and/or thermosetting polymers. Typical thermo- 
setting polymeric materials include epoxy, phenolic-based materials,, polyamides, and polyimides. The dielec- 
tric materials may be molded articles of the polymeric materials containing fillers and/or reinforcing agents such 
as glass-filled epoxy or phenolic-based materials. Examples of some phenolic-type materials include copoly- 
mers of phenol, resorcinol, and cresol. Examples of some suitable thermoplastic polymeric materials include 
polyofins such as polypropylene; polysulfones; polycarbonates; nitrile rubber; and ABS polymers. 

The compositions after being applied to the desired substrate are imagewise exposed to ultraviolet light 
radiation in the near UV range of about 300 to about 400 nanometers at dosages of about 20 to about 100 
millejoules/cm 2 . The compositions are then developed in a suitable solvent. Being negative resist materials, 
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that portion exposed to the ultraviolet light remains in place and provides the desired pattern. 

According to another aspect of the present invention, the preferred epoxy functional silicones of the pres- 
ent invention as represented by formulae II and III hereinabove are sensitive to radiation in addition to the near 
ultraviolet light such as deep U.V. light, X-ray and preferably electron beam radiation. These materials when 
5 used as such are applied to a desired substrate to provide films generally about 1 to about 25 microns thick, 
such as by spraying, spinning, dipping, or any other known means of application of coating. Some suitable sub- 
strates includes those used in the fabrication of semiconductor devices or integrated circuits which include wa- 
fers or chips overcoated with oxides and nitrides (silicon exide and/or silicon nitride for diffusion masks and 
passivation) and/or metals normally employed in the metallization steps for forming contacts and conductor 
10 patterns on the semiconductor chip. 

In addition, the materials of the present invention can be used in conjunction with those substrates em- 
ployed as chip carriers and including ceramic substrates and, especially, multilayer ceramic devices. Also in- 
cluded are dielectric substrates which can be thermoplastic and/or thermosetting polymers. Typical thermo- 
setting polymeric materials include epoxy, phenolic-based materials,, polyamides, and polyimides. The dielec- 
15 trie materials may be molded articles of the polymeric materials containing fillers and/or reinforcing agents such 
as glass-filled epoxy or phenolic-based materials. Examples of some phenolic-type materials include copoly- 
mers of phenol, resorcinol, and cresol. Examples of some suitable thermoplastic polymeric materials include 
polyof ins such as polypropylene; polysulfones; polycarbonates; nitrile rubber; and ABS polymers. These pre- 
ferred silicones after being applied to the desired substrate are imagewise exposed to radiation and preferably 
20 electron beam radiation at dosages of about 2 to about 4 microcoulombs/cm 2 and energy levels of about 25 
to about 50 kilowatts. The compositions are then developed in a suitable solvent. Being negative resist mate- 
rials, that portion exposed to the radiation remains in place and provides the desired pattern. 

The following non-limiting examples are presented to further illustrate the present invention: 

25 Example 1 

To a 30% solution of Quatrex 3450® in digiyme is added about 5% by weight of triphenyl sulphonium SbF 6 
and about 2% by weight of anthracene methanol. 

This solution is spun cast onto a silicon wafer and dried to provide a thickness of about 1 micron. At 26 
30 millejoules/cm 2 dose exposed through a 365 nanometer narrow band filter, 100% of the exposed thickness of 
the resist remains upon contact with the digiyme solvent 

Comparison Example 2 

35 Example 1 is repeated except the composition does not include anthracene methanol sensitizer. Even after 
1 000 millejoules/cm 2 expose dose though a 365 nanometer narrow band filter, none of the exposed thickness 
of the resist remains upon contact with the digyime solvent 



Example 3 



40 



To a 30% solution of 



55 



45 



50 




wherein x is 1, in digiyme is added 5% by weight of triphenylsulphonium hexafluoroantimonate and 1.5% by 
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weight of anthracene methanol. 

The solution is spun cast onto a silicon wafer and dried at about 90°C for about 5 minutes to provide a 
thickness of about 2 microns. 

The pattern is exposed using ultraviolet light having wavelength of about 365 nanometer at a dosage of 
about 20 millejoules/cm 2 . 

The part is then post baked at about 90 to about 100°C for about 5 minutes to cause further crosslinking 
of the exposed polymer. The patter is then developed in amy! acetate followed by air drying to leave the final 
image. 

Example 4 

An epoxy silicone is prepared by reacting 



and 




wherein m is 1 in the presence of an HCI acceptor. 
Dissolve 100 grams of: 




HO— Si— O— Si— OH 

A 4 
i i 

HO— Si— O— Si— OH 

6 6 

prepolymer (molecular weight = 552 grams/mole Hydroxyl weight = ^ = 138 grams ) into at least 500 mis 

4 mol.OH 

of tetrahydrofuran containing 20% molar excess of triethylamine. ADD drop wise, 72 moles (145.8 grams) of 
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CH 3 
I 

2 CH 2 Si-Cl 
CH 3 . 

A white precipitate forms immediately. Vigorously stir solution for at least 24 hours. Filter off amine salt 
precipitate. Wash remaining solution with 1% HCI, 3 times - followed by aqueous sodium carbonate solution 
until pH of solution is 7-8. Dry over CaCI 2 or other suitable drying agents. 

The product obtained is then epoxidized by reacting with 3-chloroperoxy benzoic acid in the following man- 
ner 

20 grams of 



0 p «, 
<^)-CH 2 -CH 2 -Si-0-Si-0— S..-0-SiCH 2 CH 2 -<^ 



CH 3 
I 



CH 3 
CH 3 



I 

CH 3 
CH 3 



^>-CH 2 -CH 2 — Si-O—Si-O— S:.-0-SiCH 2 CH 2 -^^ 

molecular weight = 1216 grams/moJe predissolved in 180 mis of methylene chloride. Add dropwise to solution 
of 10 grams of 85% m-chloroperbenzoic acid dissolved in 100 mis of methylene chloride. The temperature is 
maintained at 10 P C for 24 hours. A white precipitate slowly accumulates which is filtered off and discarded. 
The remaining solution is washed 1 time with 1 00 mis of 1 0% acetic acid, 3 time with 50 mis of deionized water 
and enough times with saturated sodium bicarbonate solution to achieve a neutral pH. The solution is then 
dried over a drying agent. 

The polymer obtained can be represented by the following formula: 




^/0- CH 2 CH 2f 



The above polymer is dissolved in diglyme to provide about a 25% by weight solution. To this solution are 
added about 5% by weight of triphenylsulfonium hexafluoroantimonate and about 2% by weight of 9-anthra- 
cene methanol. The solution is filtered to remove any undissolved solids and then coated onto a silicon wafer 
by spinning to provide a thickness of about 5 microns. The film is prebaked at about 90°C for about 5 minutes 
and exposed to ultraviolet light of wavelength of about 360 nanometers at a dosage of about 60 millejoules/cm 2 . 
After exposure, the wafers were baked at about 90°C for about 3 minutes and developed in isoamyt acetate 
for about one minute followed by an isopropyl alcohol rinse. An image of very high resolution is obtained. 
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Also, the temperature stability of the organosilicon resist after exposure and development is extremely 
high. The patterns are heated to about 400°C for about 24 hours without any distortion resulting from the heat- 
ing and with less than 10% thickness loss. 

Example 5 - (Electron Beam Exposure) 

Aprepolymer having the same structure as employed in Example 4 is dissolved in diglyme to provide about 
a 25% by weight solution. The diglyme solution of the prepolymer is coated onto a silicon wafer spinning to 
provide a thickness of about 300 microns. The film is exposed to electron beam at 25 kilowatts at about 2-4 
microcoulombs/cm 2 . After exposure, the wafers are baked at about 90°C for about 3 minutes and developed 
in isoamyl acetate to provide about 0.5 micron lines of very high resolution. 

Also, the temperature stability of the organosilicon resist after exposure and development is extremely 
high. The patterns are treated to about 400°C for about 24 hours without any distortion resulting from the heat- 
ing and with less than 10% thickness loss. 

Example 6 - (Electron Beam Exposure) 

Example 5 is repeated except that the diglyme solution of the prepolymer is applied onto a silicon substrate 
already coated with a baked 1.2 micron layer of Shipley AZ photoresist The developed organosilicon resist is 
used as a mask for an oxygen reactive ion etching of the AZ photoresist Such provides for excellent resolution 
and allows for undercutting of the AZ layer without edge collapse of the relatively thin organosilicon layer. 



Claims 

1. Ultraviolet light sensitive photoinitiator composition suitable for cationic polymerization reactions which 
comprises: 

A) at least one anthracene derivative represented by the formula: 




wherein X is CH=CH 2 or -(-CH r )- n 0-(-R) with R being selected for group of H, and 

R 1 
I 

-*-CH 9 -H -Si— R 11 
c m 

i 

wherein each R 1 , R" and R 1 " individually is selected from the group of alkyl, alkenyl aryi, 

„IV 



-HCH 2 -*- p -Si— R V 
I 

R VI 



19 



EP 0 422 570 B1 



and 




O— Si— R V 




wherein each R'v, R v and individually is selected from the group of aikyl, alkenyl and aryl; 
wherein m is an integer of 0 to 4, p is an integer of 0 to 4; and n is an integer of 1 to 2; 

B) an onium salt; and 

C) an organic solvent wherein the weight ratio of A:B is about 1:2 to about 1:10. 

Composition of claim 1 wherein said anthracene derivative is selected from the group of ^anthracene 
methanol; 9-vinyi anthracene; and the trimethyisiloxy ether of 9-anthracene methanol. 

Composition of claims 1 and 2 wherein said onium salt includes triphenyl sulfonium hexaf luoroantimonate. 

Composition of claim 3 wherein said onium salt is a 50/50 mixture of 



Ultraviolet light sensitive composition comprising: 

A) a cationically polymerizable material; 

B) an onium salt in an amount sufficient to cause polymerization of the cationically polymerizable ma- 
terial; and 

C) an anthracene derivative represented by the formula: 




and 



X 




wherein X is CH=CH 2 or 

-(-CH r )-„ 0-(-R) with R being selected from the group of H, 
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-e-CH 2 -*- ra -Si— R' 



wherein each R', R" and R m individually is selected from the group of alkyl, alkenyl, aryl, 



-f-CH 2 H- p -Si— R V 



and 



O— Si — R v 




wherein each R IV , R v and R w individually is selected from the group of alkyl, alkenyl and aryl; wherein 
m is an integer of 0 to 4, p is an integer of 0 to 4; and n is an integer of 1 to 2; 
and wherein the weight of B:C is about 1:2 to about 1:10. 

6. Composition of claim 5 wherein said anthracene derivative is selected from the group of 9-anthracene 
methanol; 9-vinyi anthracene; and the trimethylsiloxy ether of 9-anthracene methanol. 

7. Composition of claims 5 and 6 wherein said onium salt includes triphenyl sulfonium hexa- 
fluoroantimonate. 

8. Composition of claim 7 wherein said onium salt is a 50/50 mixture of 



9. Composition of claim 5 wherein said cationically polymerizable material is an epoxy polymer or a silicone 
polymer. 

1 0. Composition of claims 5 and 9 wherein said polymerizable silicone polymer is represented by the formula: 




and 
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wherein x is 1 to 1 00. 

11. Composition of claims 5 and 9 wherein said silicone polymer is represented by the formula: 



f 3 

o ^3-CH 2 CH 2 Si 
CH 3 




CH 3 

Si^H 2 CH 2 -£^ C 

CH 3 

| 

f^H 2 CH 2 _Q^ 
CH 3 ^ 



12. Method for forming a pattern of a photoresist which comprises: 
A) providing on a substrate an uncured film of 

1) a cationic poiymerizable material; 

2) an onium salt in an amount sufficient to cause polymerization of said cationic poiymerizable 
terial; and 

3) an anthracene derivative represented by the formula: 




wherein X is CH=CH 2 or-(-CH r )- n O-(-R) with R being selected from the group of H, 
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R 1 



— (— CH 0 — )— -Si — R 11 



wherein each R', R" and R"i individually is selected from the group of alkyl, alkenyl, aryl, 



-f-CH. 



R IV 
I 

-Si — R V 



and 



0- p -Si~R V 
I 

R VI 

wherein each R'\ rv an d Rvi individually is selected from the group of alkyl, alkenyl and aryl; wherein 
m is an integer of 0 to 4, p is an integer of 0 to 4; and n is an integer of 1 to 2; and wherein the weight 
ratio of 2:3 is about 1 :2 to about 1:10; 

B) imagewise exposing said uncured film to ultraviolet light in a pattern to thereby cause cationic poly- 
merization of the film in said pattern; and 

C) developing said photoresist 

13. Method of claim 12 wherein the wavelength of the ultraviolet light is about 300 to about 400 nanometers. 

14. Method of claim 12 wherein said cationic polymerizable material is an epoxy or a silicone polymer. 

15. Method of claim 12 wherein said radiation is electron-beam radiation. 



Patentanspruche 

1. Fur ultraviolettes Licht empfindliche Photoinitiatorzusammensetzung, die fur kationische Polymerisati- 
onsreaktionen geeignet ist und welches beinhaltet 
A) wenigstens ein Anthracenderivat, das durch folgende Formel dargesteilt wird 
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wobei X CH=CH 2 oder 

-(-CH r )- n O-(-R) ist t wobei R gewahlt wird aus einer Gruppe mit H, und 



-{-CH--H -Si— R 11 
I m 



wobei jedes R 1 , R 11 und R ,n individuell aus der Gruppe von Alkyl, Alkenyl, Aryl, 

R IV 
I 

H-CH ? -}- p -Si— R V 



und 



R IV 
I 

I 



O— Si— R V 



ausgewahlt wird, wobei jedes R^ R v und Rv individuell aus der Gruppe von Alkyl, Alkenyl und Aryl 
ausgewahlt wird; 

wobei m eine ganze Zahl zwischen 0 und 4, p eine ganze Zahl zwischen 0 und 4; und n eine ganze 
Zahl zwischen 1 und 2 ist; 

B) ein Oniumsalz; und 

C) ein organisches Losungsmittel, wobei das Gewichtsverhaltnis von A:B etwa 1:2 bis etwa 1:10 be- 
tragt 

Zusammensetzung nach Anspruch 1, wobei das Anthracenderivat aus der Gruppe mit 9-Anthracenme- 
thanol; 9-Vinylanthracen; und dem Trimethylsiloxyether von 9-Anthracenmethanol ausgewihlt wird. 

Zusammensetzung nach den Anspruchen 1 und 2, wobei das Oniumsalz Triphenylsulfoniumhexafluor- 
antimonat beinhaJtet 

Zusammensetzung nach Anspruch 3, wobei das Oniumsalz eine 50/50-Mischung aus 
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und 



ist. 

Fur ultraviolettes Licht empf fndliche Zusammensetzung, umfassend: 

A) ein kationisch polymerisierbares Material; 

B) ein Oniumsalz in einer Menge, die ausreicht, urn eine Polymerisation des kationisch polymerisier- 
baren Materials zu bewirken; und 

C) ein Anthracenderivat, das durch folgende Formel dargestellt wird: 



pToTq 



wobei X CH=CH 2 Oder 

-(-CH r )- n 0-(-R) ist, wobei R aus der Gruppe mit H, 



1 

^CE 2 ^ m -Si-RlI 
R III 



ausgewahlt wird, wobei jedes R', R» und R"» individual aus der Gruppe von Alkyl, Alkenyi, Aryl, 




und 



1 v 
C Si R v 
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ausgew§hlt wird, wobei jedes R N , R v und individuell aus derGruppe von Alkyl, Alkenyi und Aryl 
ausgewShit wird; wobei m eine ganze Zahl zwischen 0 und 4, p eine ganze Zahl zwischen 0 und 4; und 
n eine ganze Zahl zwischen 1 und 2 ist; 

und wobei das Gewichtsverhaltnis von B:C etwa 1:2 bis etwa 1:10 betrigt 

6. Zusammensetzung nach Anspruch 5, wobei das Anthracenderivat aus der Gruppe mit 9-Anthracenme- 
thanol; 9-Vinyianthracen; und dem Trimethylsiloxyether von 9-Anthracenmethanol ausgewahlt wird. 

7. Zusammensetzung nach den Anspruchen 5 und 6, wobei das Oniumsalz Triphenylsulfoniumhexa- 
fluorantimonat beinhaltet. 

8. Zusammensetzung nach Anspruch 7, wobei das Oniumsalz eine 50/50-Mischung von 




und 



ist. 

9. Zusammensetzung nach Anspruch 5, wobei das kationisch polymerisierbare Material ein Epoxidpolymer 
oder ein Siliconpolymer ist 

10. Zusammensetzung nach den Anspruchen 5 und 9, wobei das polymerisierbare Siliconpolymer durch fol- 
gende Formel dargesteilt wird: 




wobei x zwischen 1 und 100 liegt 

11. Zusammensetzung nach den Anspruchen 5 und 9, wobei das Siliconpolymer durch folgende Formel dar- 
gesteilt wird: 
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10 



15 



25 



)— CH 2 CH 2 Si 




12. Verfahren zur Bildung einer Photoresrststruktur, das umfaBt: 

A) Bereitstelien eines ungeharteten Films auf einem Substrat, bestehend aus: 

1) einem kationisch polymerisierbaren Material; 

2) einem Onlumsalz in einer Menge, die ausreicht, urn eine Polymerisation des kationisch polyme- 
risierbaren Materials zu bewirken; und 

3) einem Anthracenderivat, das durch folgende Formel dargestellt wird: 




30 



wobei X CH=CH 2 Oder 

-(-CH r )- n O-(-R) ist f wobei R aus der Gruppe mit H, 



35 



40 



45 



I 

ausgewihlt wird, wobei jedes R 1 , R" und R 1 " individuel! aus der Gruppe von Alkyl, Alkenyl, Aryl, 

R IV 



50 



■f-CH 2 H Si— R V 



55 



und 
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0- p -Si 





ausgewahlt wird, wobei jedes R^, R v und individuell aus der Gruppe von AJkyl, Alkenyl und Aryl 
ausgewahlt wind; wobei m eine ganze Zahl zwischen 0 und 4, p eine ganze Zahl zwischen 0 und 4; 
und n eine ganze Zahl zwischen 1 und 2 ist; und wobei das Gewichtsverhdltnis von 2:3 etwa 1:2 
bis etwa 1:10 betragt; 

B) bildweises Belichten des ungeharteten Films mit ultraviolet tern Licht mit einer Struktur, urn dadurch 
eine kationische Polymerisation des Films in der Struktur zu bewirken; und 

C) Entwickeln des Photoresistes. 

13. Verfahren nach Anspruch 12, wobei die Wellenlange des ultravioletten Lichtes etwa 300 Nanometer bis 
etwa 400 Nanometer betragt 

14. Verfahren nach Anspruch 12, wobei das kationisch polymerisierbare Material ein Epoxid- Oder ein Sili- 
con polymer ist 

15. Verfahren nach Anspruch 12, wobei die Strahlung diejenige eines Elektronenstrahls ist 



Revendications 

1. Composition de photo-amorceur sensible a la lumiere ultra viol ette convenant pour des reactions de po- 
lymerisation cationique et comprenant : 
A) au moins un derive d'anthracene represente par la formule : 



X 




ou X represente CH=CH 2 ou -(-CH2K 0-(-R), ou R est selectionne dans le groupe H, et 



-(-CH 2 -)- ro -Si-R" 



ou R', R" et R'" sont selectionnes individuellement dans le groupe alkyle, alcenyle, aryle 
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RIV 



~(-CH r -)-- p -Si~R v 



RVI 



et 



0-.-Si~R v 



RVI 



oil R 1 * R v et sont s6lectionn6s individuellement dans le groupe alkyle, alc6nyle et aryle; 

ou m est un nombre entier compris entre 0 et 4, p est un nombre entier compris entre 0 et 4, et n est 

un nombre entier 6gal & 1 ou 2; 

B) un set d'onium; et 

C) un solvant organique, ou le rapport de poids A:B est compris entre environ entre 1:2 et 1:10. 

Composition selon la revendication 1 , dans laquelle ledit deriv6 d'anthracene est s6lectionne dans ie grou- 
pe 9-methanol d'anthracene; 9-anthracdne de vinyle; et ether trim6thylsiloxyque de 9-m6thanol d'anthra- 
c6ne. 

Composition selon les revendications 1 et 2, dans laquelle ledit sel d'onium comprend de I'hexafluoroan- 
timoniate de triph6nylsulfonium. 

Composition selon la revendication 3, dans laquelle ledit sel d'onium est un melange 50/50 de 



Composition sensible d la lumi&re uttraviolette comprenant : 

A) un corps cationiquement polym6risable; 

B) un sel d'onium en quantit6 suff isante pour induire la polym6risation du corps cationiquement poly- 
m6risable; et 

C) un d6riv6 d'anthrac6ne repr6sent6 par la formule : 




et 
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oil X represente CH=CH 2 ou -(-CH2K 0-(-R), ou R est selectionne dans te groups H, et 



15 



<-CK 2 -)- m -Si~R" 



RBI 



20 ou R' f R" et R m sont selectionnes individuellement dans le groupe aikyle, aicenyle, aryte 



RIV 



25 



--(-CH 2 ~K -Si-R v 



RVI 



30 



et 



35 



40 



50 



RIV 
I 

0~Si~R v 
I 

RVI 



ou R ,v , R v et Rv sont selectionnes individuellement dans le groupe alkyle, aicenyle et aryle; ou m est 
un nombre entier compris entre 0 et 4, p est un nombre entier compris entre 0 et 4, et n est un nombre 
entier egal a 1 ou 2; 
45 et ou le rapport B:C est compris entre environ entre 1:2 et 1:10. 

6. Composition selon la revendication 5, dans laquelle ledit derive d'anthracene est selectionne dans le grou- 
pe 9-methanol d'anthracene; 9-anthracene de vinyie; et ether trimethylsiloxyque de 9-methanol d'anthra- 
cene. 



7. Composition selon les revendications 5 et 6, dans laquelle iedit sel d'onium comprend de I'hexaf luoroan- 
timoniate de trrphenylsulfonium. 

8. Composition selon la revendication 7, dans laquelle ledit sel d'onium est un melange 50/50 de 



55 



30 



EP 0422 570 B1 




et 



9. Composition selon la revendication 5, dans iaquelle ledit corps cation iquement polym6risable est un po- 
lym&re 6poxy ou un polymere silicone. 

10. Composition selon les revendications 5 et 9, dans Iaquelle le dit polymfcre silicone polym6risable est re- 
present^ par la formule : 




ou x est compris entre 1 et 100. 

11. Composition selon les revendications 5 et 9, dans Iaquelle ledit polymfcre silicone est represents par la 
formule : 




12. Proc6d6 pour former un motif de photoresist comprenant les etapes consistant d : 
A) deposer sur un substrat une couche non cuite compos6e 

1) d'un corps polym6risable cationique; 

2) d'un sel d'onium en quantite suff isante pour induire la polymerisation du dit corps polym6risable 
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cationique; et 

3) d'un derive d'anthracene represents par la formule : 



10 




ou X represente CH=CH 2 ou -(-CHzK O-(-R), ou R est selectionne dans ie groupe H. et 



15 



20 



25 



-(--CH r .)-- m -Si-Rn 
I 

RHI 

ou R' f R" et R m sont selectionnes indlviduellement dans ie groupe alkyie, alcenyle, aryle 

RIV 



..(._CH r -)-- p -Si--R v 



30 



R VI 



et 



35 



40 



RIV 
I 

0~Si--R v 
I 

RVI 



ou R w , R v et R^ sont s6lectionnes individuellement dans Ie groupe alkyie, aJc6nyle et aryle; ou m est 
un nombre entler compris entre 0 et 4 f p est un nombre entier compris entre 0 et 4, et n est un nombre 
entier egal a 1 ou 2; et ou Ie rapport de polds 2:3< est compris entre environ entre 1:2 et 1:10. 

B) exposerladlte couche non culte a la lumiere ultraviolette selon un motif pour induire la polymerisation 
cationique de ladite couche selon led it motif; et 

C) deveiopper ledit photoresist 

13. Precede selon la revendication 12, dans lequel la longueur d'onde de la lumiere ultraviolette est comprise 
entre environ 300 et 400 nanometres. 

14. Procede selon la revendication 12, dans lequel ledit corps polymerisable cationique estun polymere epoxy 
ou silicone. 

15. Procede selon la revendication 12, dans lequel ledit rayonnementest un rayonnement parfaisceau d'elec- 
trons. 
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